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We read with great interest the recent paper ‘‘Electrodiagnostic
findings in COVID-19 patients: a single center experience” by
Hameed and colleagues (Hameed et al., 2021).

The study investigated the acute neuromuscular manifestations
of the new coronavirus disease 2019 (COVID-19). Hameed and col-
leagues report 18 patients examined with nerve conduction stud-
ies (NCS) and electromyography (EMG) in a 1-year period. Of these,
11 patients required intubation. Electrodiagnostic findings showed
myopathy in 82% of the patient’s required intubation, and in 5
patients, there was concurrent axonal neuropathy. Myopathy
was seen in 3 of the 7 patients who did not require intubation.
The authors conclude that myopathic EMG changes are commonly
seen in critically ill COVID-19 patients, especially with a prolonged
hospital stay.

The high incidence of myopathy in this study did not surprise
us. Unfortunately, Hameed and colleagues could not support their
data with muscle biopsy, and the question of whether critical ill-
ness myopathy (CIM) associated with COVID-19 is different than
the other etiologies could not be answered in this study. However,
there is increasing evidence that skeletal muscles are particularly
affected in COVID-19, and most possibly, Hameed and colleagues
(Hameed et al., 2021) could show not only typical CIM pathological
features as reported in non-COVID-19 patients, but also, additional
features correlated with COVID-19.

Two recent studies investigated skeletal muscle in autopsy
specimens from patients with COVID-19 (Aschman et al., 2021;
Suh et al., 2021). Aschman and colleagues showed signs of muscle
inflammation, ranging from mild to severe inflammatory myopa-
thy in 60% of the patients who died with severe COVID-19, and
the inflammation was more pronounced in skeletal muscle com-
pared to cardiac muscle. Suh and colleagues investigated psoas
muscle and femoral nerve sampled from 35 consecutive autopsies
of patients who died with COVID-19, and showed necrotizing
myopathy in 28%, myositis in 22% and neuritis in 28% of the autop-
sies providing evidence that muscle and nerve biopsies document
a variety of pathologic changes in patients dying of COVID-19. Sev-
ere Acute Respiratory Syndrome 2 (SARS-CoV-2) immunostaining
of skeletal muscle was negative in both autopsy studies, possibly
due to post-mortem changes with a post-mortem interval of
around 6 days. We believe further studies in muscle biopsies per-
formed during the first days of acute infection not only in critically
ill patients but also in patient with mild and moderate COVID-19
are warranted to eliminate this possibility. Accordingly, exploring
the extent and characteristics of muscle involvement in acute
COVID-19 may provide an important milestone in understanding
the mechanisms of muscular complaints in long-term COVID-19
as well.
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While the number and severity of acute disease are decreasing,
a worrying number of reports demonstrate long-term health issues
after COVID-19, also in non-hospitalized patients. In large cohorts
of long-term COVID-19 patients at 4–6 months follow-up, fatigue
(up to 68%) is reported as one of the most common symptoms
(Nasserie et al., 2021). In a recent study, Agergaard and colleagues
showed that in patients with long-term muscular complains or
fatigue after mild or moderate SARS-CoV-2 infection, myopathy
was a common finding (Agergaard et al., 2021). Their study could
not provide definite evidence for a causal link between acute infec-
tion and long-term myalgia, fatigue and myopathy but it supports
the findings from the two recent autopsy studies (Aschman et al.,
2021; Suh et al., 2021).

Hameed and colleagues defined neuropathy and myopathy on
the basis of NCS and EMG findings. In each patient, a large number
of nerves and muscles have been examined. It was indicated that in
some of the patients, low compound muscle action potential
(CMAP) amplitudes were noted. While this is an expected finding
in all patients with CIM, information about CMAP duration and
F-wave results would be valuable. Overall, it would be desirable
to see all the NCS and EMG findings in a Table.

In conclusion, Hameed and colleagues’ study emphasizes once
more the burden of CIM in COVID-19 related critically ill patients,
as had been indicated in the first CIM case report as a consequence
of COVID-19 in the beginning of the pandemic (Tankisi et al.,
2020). At that time, there was no evidence for whether COVID-
19 associated CIM is different than other etiologies, but the recent
histopathological reports suggest that CIM as a consequence of
COVID-19 may be a distinct entity.
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